Introduction

77
In extreme environments, like Antarctica, local climatic conditions such as low temperatures, 78 precipitation or irradiance are important and often limiting factors for soil formation. Even 79 though soils in Antarctica are often poorly developed, they can be highly diverse (Michel et al., 80 2014; Simas et al., 2008; Bockheim et al., 2015) . Therefore, soil scientific investigations 81 became a relevant topic in Antarctic research, proofing that there are actually soils in Antarctica 82 (Jensen, 1916) and identifying soil forming processes (Ugolini, 1964 Valleys (Michel et al., 2014; Ugolini and Bockheim, 2008) , in the South Shetlands, maritime 85 Antarctica (Simas et al., 2015) and the western Antarctic Peninsula Region (APR) (Haus et al., 86 during winter (Davies et al., 2013; Zvěřina et al., 2014) . The thickness of the snow cover does 156 not exceed 30 cm, but varies due to strong winds (Hrbáček et al., 2017b; Hrbáček et al., 2016a) . 157 The annual air temperature ranges between +10 °C and -30 °C on Ulu Peninsula (Hrbáček et 158 al., 2016a; Láska et al., 2011) . The year 2015 marked the warmest summer ever measured on 159 Ulu Peninsula, having a mean seasonal summer temperature (MSST) of 0.0 °C and a maximum 160 air temperature of 13.3 °C (Hrbáček et al., 2017a) ; even though the mean annual air temperature 161 (MAAT) decreased slightly from -6.8 °C in 2011 from -6.8 °C in to -7°C in 2015 from -6.8 °C in (Hrbáček et al., 2016b Láska 162 et al., 2012) . 163 The two study sites are located at Brandy Bay (BB) near the western coast and at St. Martha BB is located windward towards the mainly south-westerly winds (Hrbáček et al., 2016c; Nývlt 172 et al., 2016) , whereas SMC is located leeward, shielded by the Lachman Crags from the stronger 6 profiles were dug until a layer of coarse gravel was found. Bulk samples of both profiles were 194 taken in depth increments (0-5cm, 5-10cm, 10-20cm, 20-50cm, >50cm ) and were placed into 195 sterile plastic bags, which were frozen immediately. Continuous cooling at -20°C was ensured 196 by a transfer with the research vessels RV Polarstern to Germany. For micromorphological 197 analyses, undisturbed and oriented samples were taken in modified Kubiena boxes (10cm x 198 6cm x 5cm). Samples for micromorphology were taken at depth of 0-10cm, 10-20cm, 30-40cm, 199 50-60cm and 80-90cm at SMC. BB samples represent the depth of 10-20cm, 20-30cm und 40-200 50cm. Soils were described according to Food 
Ion chromatography
238
The initial water content in the investigated soil material was too low to extract sufficient 239 amounts of pore water for ion chromatography. Hence, the soil samples were leached, according 240 to Blume et al. (2011) . Five grams of soil material were suspended in 25ml deionized water, 241 shaken for 90 minutes and centrifuged at 9000rpm to separate the soil material from the soil 242 solution and sterile filtered through a 0.22µm PES filter (Sartorius AG, Germany). 243 The ion concentrations in leached water samples were analysed by using two ion 244 chromatography (IC) systems (SYKAM Chromatographie Vertriebs GmbH, Germany). For 245 cations, the IC system consisted of a 4.6 x 200 mm Reprosil CAT column (Dr. Maisch HPLC 246 GmbH, Germany), an S5300 sample injector and an S3115 conductivity detector (both SYKAM 247 Chromatographie Vertriebs GmbH, Germany), 175mg L-1 18-Crone-6 and 120µL 248 methanesulfonic acid served as the eluent with a set flow rate of 1.2mL min -1 . clay and silt contents were demonstrated for both soils. The total inorganic carbon (TIC) content was low in both soils ranging between 0.01 and 0.03% at SMC and a TOC content that varied between 1.4 and 2.6mg g -1 and slightly increased with 377 depth at BB. The N content was around 0.4mg g -1 across both soil profiles. The C/N ratio was 378 generally low with values below 7.5 in both soils, it decreased with depth in SMC (2.6 -2.1) 379 and increased with depth in BB (4.0-7.4). 
Weathering indices and pedogenic oxide ratios
391
The KN Index A was at 0.91-0.92 in SMC and only slightly lower with 0.89 -0.90 in BB (Table   392 2). The CIA varied between 53.9 and 54.8 in SMC and between 56.9 and 58.8 in BB. Both 393 indices indicated weak chemical weathering with a slightly higher weathering intensity in BB.
394
Weathering indices were calculated according to the major element contents (Table 3) . 
Micromorphology
404
SMC had a weak to moderately developed pedality and a weak to moderate degree of separation 405 (Table 3) . Both, pedality and degree of separation are well developed at a depth of 50-60cm 406 and were lowest developed close to the surface and at the bottom of the profile. In contrast, BB 407 had a well-developed pedality and a moderate to high degree of separation with its maximum 408 development close to the bottom of the profile. The enumeration of the 16S rRNA gene revealed a similar trend for both soil profiles (Fig. 7) .
443
The highest abundances with 6.6 x 10 8 copies g -1 soil (BB) and 1. The relationship of OTU distribution and environmental parameters was examined by applying 484 a CCA (Fig. 9) In case of the pedogenic oxide ratios, a correlation between the microbial community structure causing several freeze-and-thaw events per day, which do not result in typical microstructure 594 formation due to insufficient water supply (Van Vliet-Lanoë, 1985 [mg g 
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